MATERIAL AND METHODS.
The material used in this investigation has been grown from selfed seeds obtained from various sources. Some of the material has been collected personally from different cotton-breeding centres in India. All the types examined cytologically have been grown from pure lines selfed over a number of years. Of the thirty-two types worked out, four are acclimatized American cottons which are widely cultivated in India for their superior qualities, the rest are indigenous Indian cottons of varying merit.
Two fixatives were first tried, Flemming's weak fluid and Allen's modified Bouin's fluid, the formula of which is given below. Fixation was very poor with Flemming's fluid. There was considerable shrinkage of the material and no detail was obtained. Bouin's fluid, on the other hand, gave very good results, and as such was exclusively used later. Collections of material were usually made on bright days between 12 and 4 p.m. Buds of various sizes ranging from 1-5 to 4 mm. in diameter were fixed. Those of larger size generally contained fully formed pollen grains or were in the tetrad stage. To facilitate penetration of the fluid, the bracts, perianth, and the ovary were completely removed-before fixation. The fixing fluid was heated up to an initial temperature of 40° C. before fixation, and allowed to cool as material was collected. The material was kept in the fixing fluid for a period of twenty hours, after which it was run up to 70 per cent alcohol in the course of an hour, and repeatedly washed in 70 per cent alcohol every twelve hours till the green coloration disappeared. It was then dehydrated by passing through successive higher grades of alcohol, de-alcoholized in several ascending series of xylols, and imbedded in paraffin. Sections were cut 8 fj. thick. Flemming's triple strain and Heidenhain's iron-alum haematoxylin were used, the latter was found to be excellent for counting chromosomes.
The chromosomes were counted from the meiotic stages of the microspore mother cell. Check counts were taken from several buds to eliminate error due to abnormal pollen formation. Haploid chromosome number has been represented in all cases.
TYPES EXAMINED. The above list confirms Denham's investigations and leaves no doubt about the chromosome numbers of Indian cottons. The Arboreum and Nadam'cottons, which differ considerably in their characters from the rest of the Indian cottons and which are grown as perennials in some parts of India, failed to reveal any difference from the typical chromosome number (13) of the Indian cottons. The Herbaceum and Neglectum groups also showed no variation in this respect. The wild cotton of India-G. Stocksii of Sind-which has been examined by Youngman and Pande (5), also showed thirteen chromosomes in the reduction division. It is very doubtful if there is any pure Indian cotton which has a higher number of chromosomes, but nothing definite can be said till all the Burmese cottons have been examined critically.
No appreciable difference in the size of the chromosomes was noted, though in some cases in the Indian cottons one slightly bigger chromosome was met with. The difference in the size and shape of the chromosomes (which are very small) might be explained by the fact that while in some sections parts of chromosomes are represented, in others the entire chromosomes are present.
An increase in the chromosome number is often brought about by crossing. This has been noted by Clausen (6) and others. It should be mentioned, however, that in these cases the parents differ in their chromosome numbers. The hybrid origin of these plants with a higher chromosome number could be made out by a careful cytological study. The irregular meiotic divisions, and the indications of sterility are the determining factors. Certain Indian cottons show a certain amount of sterility, but no irregularities in the reduction division were noted except in the occurrence of a few sterile anthers.
SUMMARY.
The chromosome numbers of twenty-eight Indian and four acclimatized American cottons have been determined. The American cottons were found to contain twenty-six chromosomes and the Indian thirteen (Haploid). This agrees with the numbers obtained by Denham (3) for the Old and New World cottons.
